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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a highly durable polyimide honeycomb film 
capable of being formed by a simple technique. 

SOLUTION: In the polyimide porous film obtained by applying a hydrophobic organic 
solvent solution of an amphiphatic polymer to a substrate in an atmosphere with a 
relative humidity of 50% or more and evaporating fine waterdrops generated by 
evaporating a hydrophobic organic solvent, the porous film comprises polyimide 
having a repeating unit represented by formula (1), R1 is a tetracarboxylic acid 
residue and R2 is a diamine residue). In the method for manufacturing the polyimide 
porous film by applying the hydrophobic organic solvent solution of the amphiphatic 
polymer to the substrate in the atmosphere with a relative humidity of 50% or more 
and evaporating fine waterdrops generated by evaporating the organic solvent the 
porous film is formed using a polyionic complex of a polyamic acid represented by 
formula (2) (R1 and R2 are each as previously defined and Q is an ammonium cation 
residue having at least one 4C or more organic group) and lipid and subsequently 
imidated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim 1] The hydrophobic organic solvent solution of an amphiphilic polymer is applied on a 
substrate under atmospheric air of 50% or more of relative humidity, it sets to the porous membrane 
obtained by evaporating the minute waterdrop produced by evaporating this organic solvent, and this 
porous membrane is a formula (1). 
[Formula 1] 



(-- Rl shows tetracarboxylic acid residue among a formula, and R2 shows diamine residue.) 
polyimide porous membrane characterized by consisting of polyimide which has the repeat unit 
expressed. 

[Claim 2] The hydrophobic organic solvent solution of an amphiphilic polymer is applied on a 
substrate under atmospheric air of 50% or more of relative humidity, it sets to the manufacturing 
method of the porous membrane obtained by evaporating the minute waterdrop produced by 
evaporating this organic solvent, and this porous membrane is a formula (2). 
[Formula 2] 



(-- Rl shows tetracarboxylic acid residue among a formula, R2 shows diamine residue, and Q shows 
the ammonium cation residue which has at least one with a carbon numbers of four or more organic 
radical.) - manufacturing method of the polyimide porous membrane which is the poly ion complex 
of the polyamic acid and the lipid which are expressed, and is characterized by imide-izing after 
making porous membrane form using this. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of the honeycomb film 
which goes via the poly ion complex of the polyamic acid which is the precursor of the polyimide 
porous membrane (it is called the honeycomb film) which a hole is regular and was arranged and 
polyimide excellent in endurance which can be used suitable for optical materials, such as a cell 
diaphragms ingredient, such as a separator and an ion exchange membrane, a display, and optical 
waveguide, and the base material of a catalyst. 
[0002] 

[Description of the Prior Art] The porous membrane which has the configuration which the detailed 
hole arranged regularly is a promising material with which the application to various applications, 
such as a semi-conductor low dielectric constant ingredient, a scattering layer for electronic displays, 
a magnetic-recording ingredient, and a base material for cell cultures, is considered. The special 
polymer which has a part with the strong autoagglutination force and the part which discovers 
flexibility as a manufacturing method of this kind of porous membrane is used, these polymers are 
dissolved in a hydrophobic organic solvent, and the technique (Science 283, 373, and 1999;Nature 
369, 387, and 1994) of carrying out the cast of this is indicated. On the other hand, this invention 
persons made the acrylamide polymer of a hydrophilic property the principal chain frame, and it has 
reported giving the thin film which has honeycomb structure by the approach with the same Pori 
ionicity complex of anionic polysaccharides, such as an amphiphilic polymer which has a lactose 
radical or a carboxyl group as the dodecyl and a hydrophilic side chain as a hydrophobic side chain 
or heparin, and dextran sulfate, and the long-chain alkyl ammonium salt of the 4th class (305 Supra 
Molecular Science 5, 331, 1998;Molecular Cryst.Liq.Cryst.322, 1998). It is simple and these this 
invention persons* manufacturing method is the outstanding technique [ say / that the air of high 
humidity is sprayed on the paint film of the hydrophobic solution which carried out concentration 
adjustment, or it can create only by putting on the bottom of high humidity ] of having an advantage 
in a manufacturing cost. 

[0003] However, we were anxious about the honeycomb film known until now being inferior to 
endurance. When especially the honeycomb film was exposed to an elevated temperature, since the 
thermal resistance of the resin constituent to constitute is low, it has the trouble that a vesicular 
structure will collapse, and this made application expansion of the honeycomb film difficult. 
[0004] On the other hand as a resin constituent with high endurance, polyimide is known, and it is 
widely used as engineering plastics, an optical material, an electronics ingredient, etc. Thus, 
generally, although it was very useful to create the honeycomb film using polyimide with high 
endurance in the semantics which realizes porous membrane with endurance, since polyimide itself 
was neutrality resin electrically, it was not able to form an ionicity complex and was not able to use 
this for honeycomb film manufacture as it was refractory to a solvent variously. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the polyimide 
honeycomb film manufacturing method using the high endurance polyimide honeycomb film which 
can be created by simple technique, and the poly ion complex of the polyamic acid and the lipid 
which are a polyimide precursor. 
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[0006] 

[Means for Solving the Problem] this invention persons inquired wholeheartedly, in order to realize 
the honeycomb film which uses as a configuration resinous principle the polyimide which is high 
endurance resin, and they found out this invention. 

[0007] That is, for this invention, the hydrophobic organic solvent solution of an amphiphilic 

polymer is applied on a substrate under atmospheric air of 50% or more of relative humidity, it sets 

to the porous membrane obtained by evaporating the minute waterdrop produced by evaporating this 

organic solvent, and this porous membrane is a formula (1). 

[0008] 

[Formula 3] 

o o 

[0009] (— Rl shows tetracarboxylic acid residue among a formula, and R2 shows diamine residue.) - 

- it is related with the polyimide porous membrane characterized by consisting of polyimide which 

has the repeat unit expressed. 

[0010] Moreover, this invention is [001 1]. 

[Formula 4] 

o o 




[0012] (-- Rl shows tetracarboxylic acid residue among a formula, R2 shows diamine residue, and Q 
shows the ammonium cation residue which has at least one with a carbon numbers of four or more 
organic radical.) — it is related with the manufacturing method of the polyimide porous membrane 
which is the poly ion complex of the polyamic acid and the lipid which are expressed, and is 
characterized by imide-izing after making porous membrane form using this. 
[0013] 

[Embodiment of the Invention] Next, the polyimide honeycomb film manufacturing method by this 

invention is explained in detail. The reaction scheme in the process of the polyimide porous 

membrane of this invention is expressed below. 

[0014] 

[Formula 5] 
o 




[0015] (Rl, R2, and Q show the same semantics as the above among a formula.) 
That is, the poly ion complex (2) of the polyamic acid (3) which is the precursor of the polyimide 
expressed with a formula (1) can be obtained, and it can dehydrate, can imide-ize, and the new 
polyimide honeycomb film can be obtained. 

[0016] this invention persons' honeycomb film manufacture approach is the approach of applying on 
a substrate what dissolved the amphiphilic polymer in the hydrophobic organic solvent, and relative 
humidity evaporating this organic solvent gradually in 50% or more of air, and creating. 
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[0017] The minute waterdrop which the organic solvent front face dewed by the latent heat of 
vaporization, and was generated carries out the closest packing in this cast film with 
evapotranspiration of an organic solvent. It is the approach of creating the thin film of the structure 
in which micropore with a diameter of 5 micrometers or less carried out the closest packing by 
evaporating this minute waterdrop. 

[0018] However, generally polyimide resin is refractory to various organic solvents like point **, 
and since it is not an amphiphilic polymer, it cannot apply this to the above-mentioned honeycomb 
film manufacture approach as it is. Then, this invention persons have meltable polyamic acid which 
is the precursor of polyimide to an organic solvent, could form the lipid etc. and the Pori ionicity 
complex, and noted being suitable for honeycomb film manufacture. 

[0019] The polyamic acid used for this invention is the resin constituent to which the polymerization 
of tetracarboxylic dianhydride and the diamine compound could be carried out in the polar solvent. 
Although any polyamic acid of a presentation can be used for this invention If the endurance over 
the hydrolysis at the time of saponifying polyamic acid in an alkali water solution is taken into 
consideration Per tetracarboxylic dianhydride, desirably 3, 3'4, 4 ? -biphenyl tetracarboxylic acid, 3, 
3*4, and 4 , -BIFENIRUE-Tell tetracarboxylic acid, 3, 3'4, and 4'-biphenyl sulfone tetracarboxylic 
acid, A 3, 3*4, 4-benzophenone tetracarboxylic acid, 2, and 2-bis(3, 4-dicarboxy phenyl) propane, 1, 
1, 1, 3, 3, and 3-hexafluoro - 2 and 2-bis(3, 4 dicarboxy phenyl) propane, The tetracarboxylic acid 
which has biphenyl structures, such as bis(3, 4 JIARUBOKISHI phenyl) tetramethyl JISHIROKISA, 
and these two anhydrides, Cyclobutane tetracarboxylic acid, 1, 2 and 3, 4-cyclopentane 
tetracarboxylic acid, 2, 3, 4, 5-tetrahydrofuran tetracarboxylic acid, 1, 2 and 4, 5-cyclohexane 
tetracarboxylic acid, 3, a 4-dicarboxy- 1-cyclohexyl succinic acid, 3, 4-dicarboxy - Alicyclic 
tetracarboxylic acid and these two anhydrides, such as a 1, 2, 3, and 4-tetrahydro-l -naphthalene 
succinic acid, Pyromellitic acid, 2, 3 and 6, 7-naphthalene tetracarboxylic acid, 1, 2 and 5, 6- 
naphthalene tetracarboxylic acid, 1, 4, 5, 8-naphthalene tetracarboxylic acid, 2, 3 and 6, 7-anthracene 
tetracarboxylic acid, 1, 2, 5, 6-anthracene tetracarboxylic acid, 2, 3, 4 and 5, - pyridine 
tetracarboxylic acid, it is aromatic series tetracarboxylic acid, such as a 2 and 6-bis(3, 4-dicarboxy 
phenyl) pyridine, and these two anhydrides, and these are independent — or two or more sorts can 
use it, mixing. 

[0020] As a diamine compound, moreover, p-phenylene diamine, m-phenylenediamine, 2, 5- 
diaminotoluene, 2, 6-diaminotoluene, 4, and 4-diamino biphenyl, 3 and 3 f -dimethyl -4, 4*-diamino 
biphenyl, 3, and 3 f -dimethoxy -4, a 4 , -diamino biphenyl, A diamino diphenylmethane, diamino 
diphenyl ether, 2, and 2 , -diamino diphenyl propane, Bis(3, 5-diethyl 4-aminophenyl) methane, 
diaminodiphenyl sulfone, A diamino benzophenone, diamino naphthalene, 1, 4-bis(4-amino 
phenoxy) benzene, 1, 4-bis(4-aminophenyl) benzene, 9, a 10-bis(4-aminophenyl) anthracene, 1, 3-bis 
(4-amino phenoxy) benzene, 4, and 4 , -bis(4-amino phenoxy) diphenylsulfone, A 2 and 2-bis[4-(4- 
amino phenoxy) phenyl] propane, Aromatic series diamines, such as a 2 and 2 , -trifluoromethyl -4, 4'- 
diamino biphenyl, 4, and 4 f -bis(4-diamino phenoxy) octafluoro biphenyl, Aliphatic series diamines, 
such as alicyclic diamines, such as bis(4-amino cyclohexyl) methane and bis(4-amino-3- 
methylcyclohexyl) methane, and a tetramethylenediamine, and a hexamethylenediamine, a diamino 
siloxane, etc. are mentioned. Moreover, one sort of such diamines or two sorts or more can also be 
mixed and used. 

[0021] The lipid used for this invention is the matter group which can form polyamic acid and the 
poly ion complex, and a with a carbon numbers of four or more aliphatic series ammonium salt 
compound or an alicyclic ammonium salt compound is raised. Although not limited to these 
ammonium salt compound, the range of a carbon number is usually 4-34, and the carbon numbers of 
alicyclic ammonium salt are 5-6. If it illustrates, an octyl amine, a DESHIRU amine, 
tetradecylamine, a hexadecyl amine, The salt of primary amines, such as a stearyl amine, a 
DOKOSHIRU amine, and cyclohexylamine, Dipentylamine, a dihexyl amine, a dioctyl amine, a 
JIDESHERU amine, A ditetradecyl amine, a JIHEKISADE sill amine, a distearyl amine, A JDDOKO 
sill amine, N-methyl octyl amine, an N-methyl-n-DESHIRU amine, N-methyl-n-tetradecylamine, an 
N-methyl-n-hexadecyl amine, An N-methyl-n-octadecyl amine, an N-methyl-n-EIKO sill amine, The 
salt of the 2nd amines, such as an N-methyl-n-DOKOSHIRU amine and N-methyl-n- 
cyclohexylamine, An N and N-dimethyl octyl amine, N, and N-dimethyl-n-DESHIRU amine, An N 
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and N-dimethyl-n-tetradecylamine, N, and N-dimethyl-n-hexadecyl amine, An N and N-dimethyl-n- 
octadecyl amine, N, and N-dimethyl-n-EIKO sill amine, The salt of tertiary amine, such as N and N- 
dimethyl-n-DOKOSHIRU amine, N, and N-dimethyl-n-cyclohexylamine, A dimethyl dioctyl amine, 
a dimethyl JIDESHIRU amine, a dimethyl ditetradecyl amine, The salt of the 4th amines, such as a 
JIMECHIRUJI hexadecyl amine, a dimethyl dioctadecyl amine, a dimethyl JIEIKO sill amine, a 
dimethyl JIDOKO sill amine, and dimethyl dicyclohexylamine, can be mentioned. Even if the 
above-mentioned aliphatic series ammonium salt is independent one sort, it can be used at least two 
or more sorts. Quarternary ammonium salt is desirable in these. As a counter anion of quaternary 
ammonium salt, it can use regardless of organic anions, such as a carboxylic-acid anion, an alkyl 
sulfonic-acid anion, and an alkyl phosphoric-acid anion, or the anion of an inorganic acid. A 
halogenides salt, such as a chloride and a bromide, is used preferably. 

[0022] The poly ion complex by this invention can be performed by mixing the solution of the lipid 
which made remaining as it is or the organic solvent which can use for the polymerization of said 
polyamic acid dissolve the above-mentioned lipid in the solution containing what neutralized 
polyamic acid by the base. 0-60 degrees C of this reaction can usually be preferably performed at a 
room temperature. In this reaction, the 0.5-5 mols of the amount of the above-mentioned lipid 
compound used are usually 0.5-3 mols preferably to one mol of repeat units in a polyamic acid 
molecule. To a repeat unit [ in / in the amount of the lipid used / a polyamic acid molecule ], it is too 
few, or if many [ too ], the aperture regularity at the time of considering as the honeycomb film of 
the poly ion complex and a configuration will worsen. 

[0023] Although the honeycomb film is manufactured using the poly ion complex, since it is not 
polyimide in as [ this ], it is lacking in endurance. Then, a polyamic acid ion complex must be imide- 
ized to polyimide, with the built honeycomb structure maintained. A polyamic acid ion complex is 
lacking in the endurance to heating or an organic solvent, and needs to perform an imide-ized 
reaction carefully. 

[0024] Next, the operation procedure of this invention is explained. In carrying out this invention, 
the polyamic acid which should be prepared is manufactured and refined by the well-known 
technique. Specifically it can react, the polymerization of this tetracarboxylic acid 2 anhydride, and 
its derivative and said diamine can be carried out, and it can obtain. Under the present circumstances, 
as for the ratio with the total number of mols of the number of mols of tetracarboxylic acid 2 
anhydride, diamine, and general diamine to be used, it is desirable that it is 0.8 to 1.2. The 
polymerization degree of the polymer generated like the usual poly condensation reaction, so that this 
mole ratio is close to 1 becomes large, this time - being careful ~ it is the molecular weight of 
polyamic acid, there is a possibility of becoming the weak film or coloring it when molecular weight 
was too large and the honeycomb film is manufactured, and difficulty may be caused to creation of 
the honeycomb film Moreover, there is a possibility that the endurance of the honeycomb film 
manufactured when molecular weight was too small may fall, or manufacture of the honeycomb film 
may become difficult. For this reason, it is necessary to control by number average molecular weight 
the molecular weight of the polyamic acid which should be used from 3,000 to 300,000, and to 
control it from 10,000 to 200,000 still more preferably. 

[0025] Moreover, as encapsulant of anhydrides, such as a maleic anhydride, a cyclohexane 
dicarboxylic acid anhydride, and a norbornene dicarboxylic acid anhydride, and an acid 2 anhydride 
end, it may respond after the time of the polymerization of a polyimide precursor, or polymerization 
termination as encapsulant of an amine end, monoamines, such as an aniline, may be responded to 
end concentration, and you may make it react in addition. 

[0026] Although a reaction and especially the approach of carrying out a polymerization are not 
limited in tetracarboxylic acid 2 anhydride and the above-mentioned diamine, dissolve the above- 
mentioned diamine in polar solvents, such as N-methyl pyrrolidone, and tetracarboxylic- 
dianhydride-add [ above-mentioned ], it is made to react into the solution, and polyamic acid is 
compounded. The reaction temperature in that case can choose preferably -20 degrees C - 150 
degrees C of temperature of -5 degrees C - 100 degrees C arbitration. 

[0027] Furthermore, as a polymerization method of polyamic acid, the usual solution method is 
suitable. As an example of the solvent used for a solution polymerization method, N.N- 
dimethylformamide, N,N-dimethylacetamide, a N-methyl-2-pyrrolidone, N-methyl caprolactam, 
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dimethyl sulfoxide, tetramethylurea, a pyridine, a dimethyl sulfone, hexamethylphosphoramide, 
butyl lactone, etc. can be mentioned. These may be independent, or they may be used, mixing. 
[0028] Poor solvents, such as a methanol and ethanol, can be made to be able to carry out precipitate 
isolation, and the obtained polyamic acid solution can use polyamic acid for them as powder. 
[0029] This polyamic acid is dissolved in a heat alkali water solution, although an alkali water 
solution is applied to this invention and deals also in an inorganic substance or the organic substance 
« being careful — when there is a possibility that polyamic acid may cause hydrolysis and molecular 
weight may fall when pH of an alkali water solution is too high, and pH is too low, it is needing the 
time amount of long ** for dissolving polyamic acid very much. Moreover, even if the temperature 
of an alkali water solution is too high and it is too low, there is concern which the same problem 
produces. Therefore, a sodium-hydroxide water solution is preferably prepared from pH7.5 to pH9, 
and it uses at 50 to 90 degrees C. It is also useful to give to make it dissolve here using a lipid and 
another sonication and dissolutions facilitatory effect. 

[0030] The thing which sonication etc. made the lipid this solution and it was made to distribute in 
water is added, and temperature is returned to a room temperature and put for several hours. An 
organic solvent is added here and an organic phase is isolated preparatively with a separating funnel 
etc. It is necessary to dissociate well with water, and the organic solvent used here needs to use the 
solvent which dissolves the poly ion complex of polyamic acid and a lipid well further. If it 
illustrates, ether solvents [, such as ester and a tetrahydrofuran, ], such as halogenides, such as 
aromatic series, chloroform, etc., such as benzene, and ethyl acetate, will be used. 
[003 1] Next, this organic phase is condensed by an evaporator etc. and reprecipitation processing is 
carried out with an organic solvent. In order that the organic solvent used here may raise the 
effectiveness of reprecipitation processing, what dissolves well the organic solvent and water of an 
organic phase which have been isolated preparatively, and dissolves well the monomer which the 
lipid and polymer which do not form the ion complex further hydrolyzed and generated is applied. If 
it illustrates, nitril, such as ketones, acetonitriles, etc., such as alcohols, such as a methanol, and an 
acetone, is suitable. 

[0032] Next, the poly ion complex is separated from these dispersion liquid using technique, such as 
centrifugal separation or filtration, in this way, the refined poly ion complex is again dissolved in an 
organic solvent - making - a law ~ according to a method, the honeycomb film is created in high 
humidity air. It is necessary to dissociate well with water, and the solvent used here needs to use the 
solvent which dissolves the poly ion complex of polyamic acid and a lipid well further. If it 
illustrates, ether solvents [, such as ester and a tetrahydrofuran, ], such as halogenides, such as 
aromatic series, chloroform, etc., such as benzene, and ethyl acetate, will be used. 
[0033] It cannot be said that the created honeycomb film is still the poly ion complex with the lipid 
of polyamic acid, and endurance is high as [ this ]. Therefore, this honeycomb film is imide-ization- 
processed and invention is completed as polyimide honeycomb film. Although the approach of 
imide-izing can apply known technique, the technique preferably immersed in the mixed solution of 
an organic solvent, an acetic anhydride, and a pyridine in the honeycomb film is taken. What the 
organic solvent used here does not dissolve the poly ion complex, but dissolves an acetic anhydride 
and a pyridine well is used suitably. If it illustrates, aromatic series solvents, such as benzene, will be 
raised. 

[0034] After performing imide-ized processing, it is desirable to remove the lipid which remains 
from the honeycomb film. For this purpose, an organic solvent washes the created polyimide 
honeycomb film. The organic solvent used here does not dissolve the polyimide honeycomb film, 
but if what is dissolved well is desirable and a lipid is illustrated, the solvent of alcohols [, such as 
ether, ethanol, etc., such as ester and a tetrahydrofuran, ], such as halogenides, such as aromatic 
series, chloroform, etc., such as benzene, and ethyl acetate, will be used. 
[0035] 

[Example] Hereafter, although an example explains this invention to a detail further, and they do not 
limit this invention at all. [ these ] [ instantiation ] 

29.4g (BPDA) (0. 1 mols) of example 1 biphenyl tetracarboxylic acid anhydrides and diamino 
diphenyl ether (DDE) 20.0g (0.1 mols) polyamic acid were made to react at 23 degrees C among 
NMP278g for 24 hours, and the polyamic acid solution was prepared. Some solutions were extracted 
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at this time, number average molecular weight was measured by GPC (SENSHUU science, SSC- 
7200, RI detector use), and it turned out that it is 156,000. Throw this solution into ethyl-acetate 2L 
slowly, it was made to reprecipitate, filtration and desiccation processing were carried out, and 35.0g 
of polyamic acid powder was obtained. Heat was applied to the water of pH8 and lOOmg of this 
polyamic acid was dissolved in it. On the other hand, it is dimethyl dioctadecyl ammonium bromide. 
The supersonic wave was applied to the water of 200mL(s), and it was made to distribute 200mg. 
[0036] The 2 above-mentioned liquid was mixed, and temperature was returned to the room 
temperature and agitated overnight. Chloroform was added after this and the chloroform phase was 
isolated preparatively with the separating funnel. Chloroform was condensed by the evaporator and it 
reprecipitated with the acetone. With the centrifugal separator, 2600 rpm, centrifugal separation was 
carried out for 30 minutes, and the solvent was dried (52.5mg, 22.5% of yield). This poly ion 
complex solution was diluted and the chloroform solution of the concentration of 5 g/L was 
prepared. This solution was dropped on 5mL picking glass petri dish, saturated steam was sprayed 
by the flow rate for 2L/, and the honeycomb film was created. It checked that the honeycomb film of 
the structure where the closest packing of the micropore with a diameter of about 2 micrometers was 
carried out from observation by the optical microscope was generating ( drawing 1 ). 
[0037] this honeycomb film - benzene: - acetic-anhydride: - it was immersed into the solution of 
pyridine =3:1:1 overnight, imide-ized processing was carried out for the poly ion complex, and the 
polyimide honeycomb film was created. The lipid was removed by carrying out a rinse by ethanol. 
From observation by the optical microscope, after imide-ized processing checked that honeycomb 
membrane structure was held ( drawing 2 ). The heat resistance test made the honeycomb film 
exfoliate from a glass substrate in ethanol, and was put on cover glass, and it carried out by heating 
and carrying out microscope observation by the temperature up 10 degrees C/m on a hot stage. 
Consequently, it was checked that the created polyimide honeycomb film holds that honeycomb 
structure to about 300 degrees C. 

[0038] By the same technique as an example 2, the substrate was changed into the glass with an ITO 
electrode which carried out the spatter of the golden ion, and the polyimide honeycomb film was 
created. Measurement by FT-IR was performed and compared about the poly ion complex and the 
polyimide honeycomb film using this sample ( drawing 3 ). 

[0039] Consequently, since the peak before and behind 2900cm- 1 originating in the alkyl chain of a 
lipid observed by the spectrum of the poly ion complex and about [ 1600cm - ] one peak 
characteristic of an amide were no longer observed with polyimide and a new peak was instead 
observed by 1 720cm- 1 [ characteristic of imide ], and 1 780cm- 1, polyimide was formed and it was 
checked that the lipid is flushed. 

[0040] A 19.6 g (0.1 mols) example 3 cyclobutane tetracarboxylic acid anhydride (CBDA) and 
diamino diphenyl ether (DDE) 20.0g (0.1 mols) polyamic acid were made to react at 23 degrees C 
among NMP222g for 24 hours, and the polyamic acid solution was prepared. Some solutions were 
extracted at this time, number average molecular weight was measured by GPC (SENSHUU science, 
SSC-7200, RI detector use), and it turned out that it is 75,000. Throw this solution into ethyl-acetate 
2L slowly, it was made to reprecipitate, filtration and desiccation processing were carried out, and 
30.0g of polyamic acid powder was obtained. Heat was applied to the water of pH8 and 470mg of 
this polyamic acid was dissolved in it. On the other hand, it is dioctadecyl dimethylannmonium 
bromide. The supersonic wave was applied to the water of 200mL(s), and it was made to distribute 
1.90g. The 2 above-mentioned liquid was mixed, and temperature was returned to the room 
temperature and agitated overnight. Chloroform was added after this and the chloroform phase was 
isolated preparatively with the separating funnel. Chloroform was condensed by the evaporator and it 
reprecipitated twice by the acetonitrile. This was dried (873mg, 77.6% of yield). 
[0041] The chloroform solution of the concentration of 5 g/L of this poly ion complex solution was 
prepared. This solution was dropped on 5mL picking glass petri dish, saturated steam was sprayed 
by the flow rate for 2L/, and the honeycomb film was created. It checked that the honeycomb film of 
the structure where the closest packing of the micropore with a diameter of about 2 micrometers was 
carried out from observation by the optical microscope was generating, this honeycomb film ~ 
benzene: - acetic-anhydride: - it was immersed into the solution of pyridine =3:1:1 overnight, 
imide-ized processing was carried out for the poly ion complex, and the polyimide honeycomb film 
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was created. The lipid was removed by carrying out a rinse by ethanol. From observation by the 
optical microscope, after imide-ized processing checked that honeycomb membrane structure was 
held. 
[0042] 

[Effect of the Invention] After this invention creates the honeycomb film with the polyamic acid 
which is a polyimide precursor, it can be imide-ization-processed, and the honeycomb film 
excellent in endurance can be offered by creating the polyimide honeycomb film. 

[Translation done.] 
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L7i (03) . 

[0039J zo&gk^ tfy^x-yiiftoT.^? h/^x- 

aS$nfcJBKor/l'*/U«[ti*f 5 2 9 0 0 cm"' 
tTi K^fkttft 1 6 0 0 cm"' 

5 K^WftW* 1 7 2 0 cm"' H 7 8 0 cm"' Icfrfc 30 

[oo4o] 3 

•>^n^yf h7^yil7k%(CBDA) 1 
9. 6g (0. lmol) tv/7?y^7i=/H- r 
/HDDE) 20. Og (0. lmol) ©stfy 7i 
&£NMP 2 2 2 g^P, 2 3t:^T 2 4^WS/S#-fr^ 
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&LGPC pift^ SSC- 7 2 0 0, RI 

r^r^ttffl) lc±^&¥i£j*H-tt£S'j£U 7 5, 
o o OT-foS^ b&frfr'ytca znm^SfM^/^2 

t*U75y^S^3 0. 0g£#fc o iO*y75 
s>*SE4 7 OmgSr pH8ro7Kl^*^ttT^$-fr 
fc. — $7 ! i'/\'*s* W^s^^d 5. 
K 1. 9 0 g£2 0 OmLWzkfcfflrRSrj&'tt-CSMR 

««U T-fe h= h y /H?2(fi]Sct Lfcc zix&tfrmz 
tfc (8 7 3mg, IR^ 7 7 . 6 %) . 
[0 0 4 1 ] CCD#y^>|gftig?&©5 g/LVmg. 

yN^^^Jg^-O-tf > : fekftK : t °y v=y= 3:1: 

y-sux-v >xi-zzt\££<3xvk&Ltc.a %^mm. 

[0 0 4 2] 

y 75 -y^m^x^-* Am&imLit'&j 5 ka^sa 
iiasnwffim^isiM] 

[01] »6«ll:X^MLfc#y7 5s'^l|/^ 

[02] 0yfe04l fffifcLfcxKy>f 5 K'o=#A 

[03] HJtfiS|2{cS-t5#^Lfc/Ky 7; 
*^^t^y 5 K^-*A^03FT - I R*^ h/U 
iCfcSifctt. 



(7) 



ftffl 2 0 0 3 - 8 0 5 3 8 




(8) 



#BB 2003-80538 



?9 — Mfr%) 4D006 GA50 MA03 MA12 MA21 MB15 
MC58X NA04 NA10 NA16 
NA64 PC01 

4F205 AA40 AC05 AG20 AM26 GA06 
GB01 GE22 GN22 GN24 

5H026 AA06 CX05 EE 18 



